Little is known about the biodiversity of cercosporoid fungi in Iran. We provide a comprehensive literature-based checklist for 89 cercosporoid species known to occur on different plant species in Iran. The complete annotated list covers 29 Cercospora species, 24 Ramularia, 21 Passalora and 15 Pseudocercospora.
Introduction
Cercosporoid fungi are generally associated with leaf spots, but also can cause necrotic lesions on flowers, fruits, bracts, seeds and pedicels of numerous hosts in a wide range of climates worldwide (Agrios 2005 , Crous et al. 2000 , Goodwin et al. 2001 , encompassing economically important pathogens of major agricultural crops such as cereals, vegetables, ornamentals, forest trees, grasses and many others (Goodwin et al. 2001) . Furthermore, a number of cercosporoid fungi are considered as potential biocontrol agents of weeds (Morris & Crous 1994) .
The genus Cercospora was established by Fresenius in 1863. Since then many species have been assigned to this genus and there has been a significant expansion of the generic concept, including numerous Passalora-like fungi (Braun & Melnik 1997) . The first monograph of Cercospora Fresen. s. lato. was published by Chupp (1954) . Later, Deighton (e.g., 1967 , 1976 , Braun (1995) , Braun & Melnik (1997) and then other authors narrowed the generic concept of Cercospora s. lato. and divided it into smaller units. Crous & Braun (2003) in their revision of cercosporoid fungi based on molecular sequence analyses and reassessment of morphological characters, recognized four true cercosporoid genera, viz. Cercospora, Pseudocercospora Speg., Passalora Fr. and Stenella Syd., and several other morphologically similar genera.
Cercospora and allied genera have traditionally been treated as anamorphs of the ascomycetous genus Mycosphaerella Johanson, (e.g., Braun & Melnik 1997 , Kim & Shin 1998 , Crous & Braun 2003 . However, a teleomorph connection for the majority of cercosporoid fungi still remains unknown, and a Mycosphaerella state has been proven for only a few species.
With the advent of molecular techniques in recent years, sequence data from different protein coding and non-coding of genomic regions have widely been applied to figure out phylogenetic relationships amongst wide arrays of fungal groups at different taxonomic levels of interest (Arzanlou 2007 , Arzanlou 2008 , Arzanlou 2010 , Crous et al. 2000 , Crous et al 2009 . Phylogenetic analysis based on concordance of multiple sequence data have placed Cercospora and allied genera in Mycosphaerella clade (Mycosphaerellaceae, Capnodiales, Dothideomycetidae) (Crous et al. 2007 , Crous et al. 2009 ). The genus Mycosphaerella is one of the largest genera in Ascomycetes and comprises several thousand species (Crous et al. 2001 , Aptroot 2006 , Crous et al. 2009 ).
Contrary to earlier belief in monophyly of Mycosphaerella, recent work of Crous and co-workers on phylogeny of Capnodiales revealed Mycosphaerella to be polyphyletic, and it has been split into several families; those members of Mycosphaerellaceae, Teratosphaeriaceae and Schizothyriaceae have plant pathological relevance (Crous et al. 2007 (Crous et al. , 2009 . A bewildering diversity of anamorphs exists in these lineages and up to 30 anamorph genera have now been linked to Mycosphaerella (Crous et al. 2007 , 2009 , Arzanlou et al. 2007 , 2008 , Arzanlou & Bakhshi 2012 . However, recent phylogenetic analysis based on multiple sequence data sets have shown this to be incorrect. Mycosphaerellaceae, in fact, consists of numerous genera with morphologically conserved Mycosphaerella-like teleomorphs, and distinct anamorphs (Crous et al. 2007 , Crous et al. 2009 ). Species of Mycosphaerella have a worldwide distribution from tropical and subtropical to warm and cool regions and have adapted to different ecological niches as saprobes, plant pathogens or endophytes (Farr et al. 1995 , Goodwin et al. 2001 , Crous et al. 2009 ).
Cercosporoid fungi are common and widespread on a wide range of vascular plants, especially in tropical regions. The mainland of Iran covers diverse climatic zones with a great biodiversity of vascular plants and, accordingly, a high diversity of foliicolous fungi. The exploration of this fungal group is, however, far from being complete and the cercosporoid hyphomycetes from Iran are still insufficiently known. Therefore, a comprehensive examination of cercosporoid fungi in Iran, based on the current taxonomic classification (Crous & Braun 2003) , is urgently needed. In order to contribute to the knowledge of this group of fungi in Iran, and in the hope that what is reported here will stimulate other researchers to study the diversity of cercosporoid fungi, we have assembled a checklist of these fungi recorded to date from Iran.
Materials and Methods

List of species
The list of cercosporoid fungi was compiled using reports available in the literature. Most of the quoted works are the result of field research by Iranian mycologists, although a small number of reports have been documented by foreign investigators. The list includes cercosporoid species together with their host species from which they have been collected. The fungal nomenclature and taxonomy follows Crous & Braun (2003) . Species names used in the original publications, which deviate from those in the latter publication, are cited as synonyms. The checklist is organised alphabetically by genus and species name.
Results
A list containing 29 species of Cercospora, 21 species of Passalora, 22 species of Ramularia and 15 species of Pseudocercospora is given (Table 1) . Cercospora species have been collected on 50 host plants belonging to 41 genera and 28 families. The highest numbers of cercosporoid parasites were recorded on representatives of the Fabaceae (with nine species), Malvaceae (with four species) and Euphorbiaceae (with three species). Passalora species were recordered on 29 host plants belonging to 23 genera and 14 families, including the Asteraceae (with four species) and Apiaceae (with three species), which represent the host plant families with most Passalora species. Pseudocercospora species were recorded on 18 host plants belonging to 15 genera and 12 families.
The highest numbers of Pseudocercospora parasites were recorded on the Solanaceae (three species). Ramularia species were collected on 30 host plants Abutilon theophrasti Medik., Euphorbia heterophylla L.,
Pirnia et al. 2010 Esfandiari 1946a , Esfandiari 1947 , Khabiri 1952 , 1958 , Golato 1960 , Eskandari 1964 , Scharif & Ershad 1966 , VinnotBourgin et al. 1969 , Altman et al. 1972 , Ebrahimi & Minnasian 1973 , Vaziri 1973 Punica granatum L. Petrak & Esfandiari 1941 , Esfandiari 1946b , Golato 1960 , Ershad 1995 -rubi (Sacc.) Deighton = Cercospora rubi Sacc. Foeniculum vulgare Mill., Potentila sp., Rumex sp. Khabiri 1952 , Vaziri 1973 , Hedjaroude 1976 belonging to 22 genera and 17 families, including the Polygonaceae (with five species) and Rosaceae (with three species), which represent the host plant families with most Ramularia species.
Discussion
Despite their widespread distribution, current knowledge on the cercosporoid fungi of Iran is scant. Hopefully, the information gathered here will provide both a reference work and be an incentive for further work aimed at disclosing the diversity of cercosporoid fungi in Iran.
Since the description of the genus Cercospora, the taxonomy of this genus as well as the description of individual species within this group has proven burdensome. While Cercospora was defined at genus level by morphology, species definition was based largely on host association. A significant problem pertaining to the taxonomy of Cercospora is the degree of host-specificity of the various species. Most species are still defined based on host, and they are assumed to be host-specific or restricted at least to a family of plants (Chupp 1954) . However, the tenability of many species may be called into question because some taxa, including C. apii, the type species of Cercospora, have been shown to be non host-specific (Crous & Braun 2003) .
Most hyphomycetous genera linked to Mycosphaerella have conventionally been dealt with as part of the cercosporoid fungi (Crous & Braun 2003) . In most cases cercosporoid fungi have been treated as asexual fungi, and teleomorphs have been confirmed for only a few species. Groenewald et al. (2006) detected the two mating type genes in approximately even proportions in C. beticola, C. zeae-maydis and C. zeina populations, and speculated that a sexual cycle may occur regularly in these species. However, the actual sexual stage was not observed. Hence, the application of the criterion of intersterility is also mainly limited in cercosporoid fungi.
Iran is one of the richest biodiversity hotspots in the world. This is due to the variety of climatic zones ranging from subtropical and tropical rain forests to wetlands. Despite this wealth, however, little information is available, regarding cercosporoid fungi and their distribution as well as host range in Iran. Most publications describe the species from herbarium material and no cultures of cercosporoid fungi are present in the country.
It is difficult to rely solely on morphology for the species identification in this group. Since the combination of morphological and phylogenetic analyses of new proposed taxa in Cercospora complex is very important in order to avoid misidentification, in our opinion, future work should be focused on phylogenetic analysis of cercosporoid fungi. Hence, we are currently busy with phenotypic and molecular characterization of cercosporoid fungi of Iran based on single spore cultures. 
